Abstract: This study deals with the question whether financial development reduces CO 2 emissions or not in case of Malaysia. For this purpose, we apply the bounds testing approach to cointegration for long run relations between the variables. The study uses annual time series data over the period . Ng-Perron stationarity test is applied to test the unit root properties of the series.
Introduction
Since the 1960s, there has been upsurge in the awareness of environmental degradation and its increasingly harmful impacts on climate change among the environment activists, economists and policy makers at national and international levels. Many countries have subsequently proposed policies and regulations to address environmental degradation in the pursuit of economic development. In Malaysia, the Environmental Quality Act, 1974 was instituted to ensure that the environment is safe, healthy, clean and productive. The government further introduced Environmental Quality Order of 1987 to lessen the air degradation attributed to some specific industrial development projects in Malaysia. In addition to ratifying the Kyoto Protocol (World Bank, 2012) . Similar to the situation in other countries, this has led to the belief that economic activity and energy usage are the actual drivers of environmental pollution in Malaysia. However, in reality, there may be several factors which if not taken into account may lead to policy failures.
Attempts have been made in the literature to determine the connection between economic activity and environmental quality. Some studies document that higher economic growth is associated with higher environmental pollution because growth leads to more consumption and production activities to fulfil societal needs, thus triggering more pollution waste and more burden on ecological resources (see Georgescu-Roegen, 1971; Daly, 1991 Daly, , 1995 . Conversely, other researchers have shown that distant from being a risk to the lasting environmental quality, economic activity seems as germane in maintaining and improving the environment (Meadows et al. 1992) , which aligns with the World Bank emphasis on the "win-win" type situation where higher growth is achieved with clean environment. Still, works such as Panayotou, (1997) documented that level of economic growth does not matters for environmental degradation but instead what matters are policies and institutions.
Even though the impact of economic activity on emissions in a bivariate setting is still unresolved in the literature, the nexus took a new twist with the introduction of additional variable(s). In this regards, it is believed that additional variable(s) may help explain the complexities surrounding the relationship between economic activity and environment. Inclusion of energy consumption in the environmental pollution and economic growth is now commonplace in the literature (see Kolstad and Krautkraemer, 1993 and Ang, 2007) .
Particularly, Kolstad and Krautkraemer (1993) suggest a dynamic link among, resource usage, environment and economic growth in which energy consumption has immediate impact on the economic growth while its influence on environment can be recognised in long run. Researches, including Ang (2008) and Lean and Smyth (2010) controls for energy consumption in Malaysia.
Beyond the aforementioned factors, financial sector may also influence energy emissions as on one hand, it may stimulate technological progress in the energy sector aimed to reduce emissions and conversely, financial sector promotes CO 2 emissions through the aiding of manufacturing activities (Jensen, 1996) . Financial development may generally boost research and development (R & D) activities and sequentially improve economic activities, and hence, influence environmental quality (Frankel and Romer, 1999) . Such flows of causation probably exist in developing countries (Frankel and Rose, 2002) and specifically in Malaysia (Ang, 2008) .
Therefore, exclusion of financial development in growth-emissions nexus may lead to omission of an important variable in the regression. Hence, in the present study, we consider the financial development as another likely contributing factor to environmental performance for Malaysian case. Against this backdrop, the present study is intended to analyse the static and dynamic relationship among the CO 2 emissions, energy consumption, economic growth and financial development.
The remainder of the paper is prepared as follows. Section-II deals with prior literature. Section-III concentrates on econometric modeling and estimation techniques as well as data collection.
Empirical findings are described in Section-IV, in while section-V contains conclusions and policy recommendations.
II. Literature review
There are numerous scholarships that have examined the "inverted-U shaped" link (popularly called Environmental Kuznets Curve (EKC)) between economic growth and environmental degradation. In the line of Grossman and Krueger (1995) , Selden and Song (1994) show economic growth Granger causes environmental degradation in the early phase of development and, after a threshold level of development; economic activity triggers improvement of the environs, probably due to environmental awareness. The studies which have also tested the existence of EKC are Ekins (1997), Stern (2004) , Heil and Selden (1999) , Dinda (2004), Dinda and Coondoo (2006) , Managi and Jena (2008) , Coondoo and Dinda (2008) and Shahbaz et al. (2012) among others. However, there are no consensus in these studies in terms of sign, magnitude and significance of the coefficients. Further, there has been problem of country specific heterogeneity particularly in case of panel data studies. Therefore, some studies have focused on time series techniques to test the EKC in order to take care of country specific heterogeneity.
Following Grossman and Krueger, (1995) Tamazian and Rao (2010) suggested that development of financial sector is likely to confer superior financial services for eco-friendly programs at decreased costs and hence reduces energy pollutants. Recently, Tamazian et al. (2009) opined that an effective financial sector is likely to offer greater funding at lesser charges (which is equally valid for environmental projects too) by establishing a link between financial development and environmental degradation. Besides, Tamazian and Rao (2010) documented that since environmental projects are considered to be the non-private sector responsibility, the ability of getting financing for such purposes have vital relevance for authorities at the national, state and local platforms. Hence, the financial services may be mobilized by financial institutions for investment in the eco-friendly related projects. Furthermore, it is documented that through good governance practices, financial development improves emission management (Claessens and Feijen, 2007) . Further, Kumbaroglu et al. (2008) documented that financial assistance and its consequent technological investments are unavoidable for steady evolution of the energy sector.
Similarly, Tadesse (2005) documented that improvement of the financial system prompts technological innovations (which acts propels productivity and hence economic growth) through risk sharing and easing capital mobilization.
Focusing on another dimension, Claessens and Feijen (2007) argued that involving in the practices of carbon trading activities, the presence of a well-functioning financial sector is essential as it is a device that offers the inducement to alleviate the emission of environmental harmful gases. Dasgupta et al. (2001) noted that the environmental regulators in emerging nations may initiate projects directly linked with capital markets and frequently published report on the environmental successes of the companies. Similarly, Lanoie et al. (1998) also argued that the policy makers impose the release of periodic bulletin of environmental achievements of companies to the financial systems and to the public at large, which will force firms to operate more environmental friendly. Hence a well-functioning financial system will help in mitigating CO 2 emissions (Tamazian et al. 2009 ). However, as pointed out by Rojas-Suarez and Weisbord (1995) , the role of capital market in developing countries is relatively small vis-a-vis other financial sectors' segment like banking sector. Therefore, capital sector may not play vital role in developing economies.
III. Econometeric Modeling and Estimation Techniques
The aim of this study is to evaluate the relationship of financial development, energy consumption and economic growth with CO 2 emissions in case of Malaysia. In doing so, various approaches are applied to test the economic growth, CO 2 emissions and natural resources relationship, lined with previous literatures. For example, Jorgenson and Wilcoxen (1993) Jalil and Feridun (2010) augmented single equation model by incorporating financial development as a potential determinant of CO 2 emissions. Following these studies, we use financial development, economic growth, energy consumption and CO 2 emissions within a multivariate framework in case of Malaysia. All the series are transform into natural logarithm to attain reliable and consistent results (Shahbaz et al. 2012) . The estimable equation is modeled as following:
is included in the model to capture the impact of foreign capital on CO 2 emissions. Malaysia is an attractive place for foreigners to make investment. With sound domestic financial sector, foreign direct investment may act as conduits against environmental degradation by adopting advanced, cleaner and environment friendly techniques (Talukdar and Meisner, 2001) . The empirical equation is modeled as following:
We have also included squared term of financial development i.e. 2 ln t F to check whether nonlinear reationship between financal development and CO 2 emissions is inverted U-shaped or not. The logic behind this argument is that financial sector cares less about environment at initial stages of growth, and once economy is matured then developed financial sector improves environmental quality by issuing loans to environmentally friendly projects to sustain domestic production and hence economic growth. The empirical equation is formulated as following: To establish long run link in the variables, we employ the ARDL bounds testing procedure (Pesaran et al. 2001) . The bounds testing approach has several advantages. The major merit lies in the fact that, unlike other widely used cointegration techniques, it can be applied irrespective of the order of integration, I(0) or I(1). Besides, a dynamic error correction model (ECM) can be computed from the ARDL specification via a simple linear transformation. The unrestricted form of error correction model of ARDL method is given below:
and  refer to the short run parameters and
to the long run relation. The null of no cointegration implies 0 :
. The rejection of the null 0 :
suggests existence of cointegration. The decision about cointegration is based on the calculated F-statistics. The critical bounds have been computed by Pesaran et al. (2001) . The upper critical bound (UCB) assumes that all the variables are I(1). The lower critical bounds (LCB) assumes all the variables are I(0). If UCB is lower than the calculated F-statistic, the decision is in support of cointegration; i.e., the series relates in the long run. If the F-statistic is less than the LCB then there is no cointegration. The decision about cointegration is inconclusive if the F-statistic lies between LCB and UCB. In such situation, we will have to depend on on the lagged error correction term to examine long run connection.
Finally, sensitivity analysis is also conducted to check problems associated with the short run model.
Causal link among the series is examined by applying the Granger procedure within the VECM.
Existence of cointegration implies the existence of causal link in at least one direction. EngleGranger (1987) cautioned against using the Granger causality test in first difference through vector auto regression (VAR) method due to the possibility of misleading results in the presence of cointegration. The inclusion of an error-correction term helps to capture the long run relationship. The Granger causality test is augmented by an error-correction term which is formulated as a bi-variate p th order vector error-correction model (VECM) as follows: 
IV. Empirical Results
The results of descriptive statistics and correlation matrix are reported in Table- The primary step is to find integrating properties of the variables before proceeding to the ARDL bounds testing approach to cointegration for long run relationship. Although, there is no need of pretesting the order of integration of the series for applying bounds testing approach to cointegration. The critical bounds developed by Pesaran et al. (2001) are premised on the assumption that the variables are stationary of order I(0) or I(1). But computation of the ARDL F-statistic becomes useless if any variable is found to be integrated at I(2). It is necessary to test the stationarity properties of the variables to ensure that none of the variable is stationary at I (2) or beyond that order of integration. In doing so, Ng-Perron (2001) unit root test is applied to examine the unit root properties of the variables. The results of Ng-Perron unit root test are presented in Table- Note: * and ** represent significance at 1% and 5% level. The results of the ARDL bounds testing approach to cointegration are reported in Table- Note: *, ** and *** show signficnat at 1%, 5% and 10% levels respectively.
Long run marginal effects of financial development, economic growth and energy consumption on CO 2 emissions are presented in Table- The non-linear relationship between financial development and CO 2 emissions is U-shaped but it is statistically insignificant. This finding is surprising and suggests policy makers to redirect the financial sector to improve environment through issuing loans to environment friendly investment ventures which not only increases the efficiency of all sectors but also improves the quality of life by saving the environment from degradation. Note: *, ** and *** show signficnat at 1%, 5% and 10% levels respectively.
After finding long run impact of financial development, economic growth and energy consumption on CO2 emissions, next step is to investigate their short run dynamics. For this purpose, we have applied error correction model (ECM). The results are reported in Table-5 . We find that impact of lagged dependent variable (CO2) is positive on current CO 2 emissions but insignificant. Financial development declines energy emissions. We find that 0.10 percent decline in energy emissions is due to a 1 percent increase in financial development, on average, other things are equal. The positive and significant relationship is found between economic growth and CO 2 emissions. A 1 percent rise in economic growth causes 0.88 percent rise in CO 2
emissions. The impact of energy consumption on CO 2 emissions is positive and statistically significant.
The estimate of ECM t-1 term is negative and it is statistically significant at 1% level corroborating our proven long run association between energy consumption, economic growth, financial development and CO 2 emissions. The estimate of ECM t-1 term is -0.5097 suggesting that variations in energy emissions from short run to long span of time is corrected by 50.97 percent each year. It is an indication of very fast and significant adjustment process for Malaysian economy in any shock to CO 2 emissions model.
The results of diagnostic tests such as normality of residual term, LM for serial correlation, ARCH test, white heteroskedasticity and specification showed that short run model has passed all diagnostic tests successfully. There is no problem of serial correlation and, autoregressive conditional heteroskedasticity and same inference is drawn for white heteroskedasticity. The residual term is normally distributed and short run model is well l articulated.
The VECM Granger Causality Analysis
The results of the VECM Granger causlaity are reported in Table-6 . In long run, bidirectional relationship is found between financial development and energy emissions. The feedback hypothe also exists between finnacial development and energy consumption. This finding is consistent with Islam et al. (2011) who reported that financial development and energy consumption are complementary in case of Malaysia but contrary with Shahbaz and Lean (2012) who reported unidirectional causlaity running from financial developmet to energy consumption in Tunisian economy. Bidierctional causal relationship is found between economic growth and energy consumption. This results is contrary to Ang (2007 Ang ( , 2008 who unidirectional causlaity runing from economic growth to energy consumption in France and Malaysia respectively. We found that energy consumption and ecnomic growth Granger cause each other but Ang (2008) reported nuetral hypothesis between both variables. The bidirectional cuusality between finnacial developement and economic growth is validating the existence of both supply-side and demandside hypotheses, a finding consistent with Ndako (2010) , who observe same for South Africa. 
V. Conclusions and Policy Implications
This study examines the impact of financial development with economic growth and energy consumption on CO 2 emissions in the period of 1971-2008 for Malaysia. The ARDL bounds testing approach to cointegration is used to investigate long run relationship among the variables and short run dynamics are checked by applying error correction method. The direction of causality in economic growth, energy consumption, financial development and energy pollutants is examined through the VECM Granger causality approach within multivariate framework.
Our findings confirm long run relationship between the variables. The results also reveal that financial development reduces CO 2 emissions for Malaysian economy. Economic growth, energy consumption and foreign direct investment retard environmental quality. Increase in international trade reduces energy emissions. Further, the VECM Granger causality analysis indicates bidirectional causal relationship between financial development and economic growth, economic growth and energy consumption, financial development and energy emissions, energy emissions and economic growth, energy consumption and CO 2 emissions etc.
As economic growth and energy consumption are shown to be negatively related with environmental quality, this may tend to suggest cutbacks in economic activities especially by reducing energy-prone activities. In reality, however, the fact is that fossil fuel energy consumption, which is responsible for most pollution in the country, does not only enjoy on a 10-year, USD20 billion business plan to address climate change through philanthropy, capital markets activity, investments, lending, and its own operations in 2007. Earlier, the same bank budgeted around USD15 million for the installation of energy-efficient heating and of energy-efficient lighting and cooling apparatus, the application of control systems and the usage of solar energy (Pols, 2006) . For more effective campaign, efforts should be extended to the larger public and moreover, other Malaysian banks may complement this effort by replicating the same programme in broader terms.
Indirect approach encompasses efforts to curtail emissions of clients that receive funding and other services from the financial sector. In doing this, banking system may give priority or incentives to loan that are related with less emissions business endeavours in the form of interest discounts. Financial system may as well add CO 2 related conditions to their existing financial product or impute CO 2 emissions related costs in their financial products. Simmarily, in future consideration of environmental quality in Malaysia, the role of financial sector must be accorded credence.
The present is not without its limitations. One, the usage of CO 2 emissions is not exhaustive as a 
